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Abstract of JP2000268883 



PROBLEM TO BE SOLVED: To provide an operating 
device for a switch, capable of stably working with a 
large contact load obtained by a simple structure. 
SOLUTION: This operating device for a switch is 
equipped with an operating rod 3 held so as to be 
movable in the direction causing a movable contact 2a 
to make contact with or part from a fixed contact 2b, a 
movable member 4 movably connected to the rod 3, 
the amount of movement relative to the rod 3 being 
regulated within. a movable range, a fixed member 5 for 
movably holding the member 4, an elastic member 6 
for energizing the rod 3 in the direction pressing the 
contact 2a against the contact 2b, a permanent magnet 
7 for driving/attracting the member 4 to the member 5, 
a closing-side magnetic circuit 8 for attracting the 
member 5 by NS two poles of the magnet 7 in the 
direction pressing the contact 2a against the contact 2b 
while the switch is closed with the contact 2a in contact 
with the contact 2b, an opening-side magnetic circuit 9 
for attracting the member 5 by an NS single pole of the 
magnet 7 in the direction separating the contact 2a 
from the contact 2b while the switch Is opened with the 
contact 2a kept away from the contact 2b, and an 
operating electromagnet winding 10 for adjusting the 
magnetism in the circuits 8, 9. 
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\z.Mt^^. mio^ttSl5t;j-6:fcJ:I>'^2(7>Ptta5ttl 1 

[ 0 0 5 3 ] lEl3{::i^i^r. 0{c:J:*9 
iii^ L?t 7l< 7 C: ct -5 (S^aJW 5 ^ ^Hm^t 4 

C0^?l;':J^Fm + :JoJ:t>*Fm-^ LTtS^eLTl^So ^ 
I^Jm>^4coW®)t5fflf^{cjo^/^r. Fk (-Fki+Fk 

2) CO'^{b#tt<t FmO'^{b^tt<t ^^P&^Ll^60-r\ ^ 
<'^S^^^Ii{Cj:6^;^c^'S^I::^3^A Fm (=Fm±-F 

40 [0 0 5 4 ] ^bd. [l4lCioVNT. r^gEfl^2 7?)^SAL 
TV^^^^^(7:>0#, h^yuU 1 3t7)y t^v 1 3 a 

^O&l/^TsjgtP 1 2 ^F?BV^-C^a^±C0Mv^t^m-6^<^ 

•9. mti^yB-vm^t^mx^^m^M\2^i^!Km 

7 (7)N S fS)e^^fcW^t:t^Aa^ 7 (Dm^^t^ 3 ~ h 
^itT. 7l<Ag^^7t::J:5a;^^r^'-t-r ,^;6^T'^So ^ 
:/:J;^|5«< 4^5cb. ^ i o^tt^iWe <tll2 co^ttgiswi 
1 cr);^jr*W!j!)m^ 4 SrH^ W 5 {zM i^X^m^m^ 2 
a ^IS^ig«i^2 b7^^^«|-r;^r^t^f^^L. m2o:>^^ 
m^i 1 (7:);^T'F?^»LTi>s«){ciiJig-r5o 

50 [0 0 5 5] t(Dm. hr/yHi 1 3C0 



(8) 



2000-268683 



13 

5fe^iS^^:b-ti:r y t'-V 1 3 a ALT. h ^VuU 

>^ 1 3 ^m\y^xm^m i 2 ^^^m^ ? (dn s zimfj^ 

[0 0 5 6 ] *IIJfeff^pJt:: cfctLt^. ^-f. E]l(C:^ol/> 

(^m5z^{'±'^W}mm'f-2 a tm'^mm^2 b(Dm<Dm% 

e(Dtii^ctjii.xi^A^m^mm'^(ox\ mm^^^p^m 
^7 ^^hmitx^^o 

[0 0 5 7 J ^fc. m2{c:^i^x. mm^ 2 y)^^mMci.x ■ 

comB^ ti nmmn^u^m\y^x\^ ^^(dx\ m\^±(D 

7 <7)m^^m&i^x. Ns^m(D^-h^^'rM^—j7(Dm 
^ 9 a 01] xm^T:^it^^\-^^j:t)xm\i^xm^'mM 
^i.xi^^(DX\ -(/:)mmti^m'^mm^xmijk\^tzm 20 

[0 0 5 8] ^hiiC^ 3 (C:^6^/^r. '^mUU 4 CO'^W) 
t5lartfc::JoV^T. Fk (=Fkl+Fk2) (D^itW'l'^ 

t Fm(Dmtm^ty)mmi^^^(Dx\ m'^nM^\c^^ 

^:^^^^f[::5> A Fm (--Fm±-Fm) ^^^^(D'^'^m 

fMm}t)xh ^ . mMfyyj: < ^-^y^Mmmmxmfx^ 

So 

[0 0 5 9] ^/c. [EI4 fc::fc;i/^r. m^M 1 2 ^^iKm 

^7 (DNS mmmii^WHn^^m^ 7 (Dm^^i^ a — h 
^^x. ^^m^7 {zx^mti^mi^x. ^i(Dwm\!^ 30 

mm^:^xxjm^L^y^^'^^(Dmi'^mmy)mmi^xh^W} 
xmmx^^o mmk. mtimn<D h^vuy 1 3^ 

[0 0 6 0] <m2(7:)^ja(7:)m^ (It*il3. ff*ri 
5, lt*ri6^oJ:t/aS>ftrl7x+JS) >[I] 7 fi*:|gP^(Z)r^ 

[ 0 0 6 1 ] ig 1 (D'mmmm(Dmm^(Dm'^mm i 

*tt^<irLr. ^»]i*fi*^2 a;^^@^^«tT-2 b^^^^ 

Hfz.miA (b^^) niiftas«-4^. |§:^:^W5 

S:&f^{c{^^'rsm3(7:)^j^tt^mi 4^K:ttTi^5o 

[0 0 6 2] ^ 1 0 SAfRiie 

^t. g:A#f^ffia^#J* 1 0 a ^SAft'JKM[H]S§(7)f^f7:) 

mmmsB\^ 9 i^co@^at>t 5 \cm-^^^^o 50 
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[0 0 6 3] ^7t. (US (b) ^C:io^/^r. ^ 1 (7:'^f-ttgf5 

;i>y^<D-<x:i — :<o:>W^m7ztimn^^t^) ^Fk i. ^ 

2(D^^'W.m^i 1 <DY^m{cx ^m'^m^^f)^h^W]m^ 

4 ^ F k 2 . ^3 (7)#ttgW 1 4 (D\m 

[CXK^ m-^m^ 5 pTBg(5W4 t::f^ffl-rsS;'J^:F k 
3, ms (a) tc:7j^i-J; '5{-*^^^7l::J:Sli:^a5W 

5/0>^)nTS]gPW4-^OB5?|;^)^Fm<^ LT. ^mtm A 
f^"TK}i5Hrtt-:JoV^T. Fk (=Fkl+Fk24-Fk 

3) (Dmm^tFm(D^im^ttm^\.<. mfm 
2tmx\.x\^^^mx\t. Fk<Fm. mmm2tmwi 

Uri/^SftiJ-r^il. F k >Fmi:7i5 J: 

-So 

[0 0 6 4] ^t::. m2(Dmmf^m(DWim^(Dmimm 
\B\^9(Dm^^mm'r^z,tx\ mm^2^mmmmx 

[0 0 6 5] /c/c iS:A^f1^ll^l^^^l§ 1 0 a /5>^§A 

^mi'^mm^mm i o a . i o b {::x.^mm^M'^tm 

[0 0 6 6] mSi^:i^l^X. '^mm^4CD^W} 

tEiai^t-4oV>T. Fk (= F k 1 + F k 2 + F k 3) O 

mmi^ t F mcDmtw^ ty)mmL<. mmm^^^ ^ 

>fb5>AFm (=Fm±-Fm) ^tl8&-^(50^ ^P^Efl|g»];^ 

[0 0 6 7] m2<Dmmmm{cxtiit. ^-r. [2 7{c:*d 
Rmnti't^j:htj:\^'(Dx\ ^&mM^^t^i^x±^fm 

[0 0 6 8 ] ^^d. ll]8^::4oi^T. i^^i'^mm^^cXh 
mtKOmt'A /^Fm (-Fm±-Fm) fi»&-^CO^ ^f?! 

[0 0 6 9 ] <ms(DmMcomm (it*riio. 

1 1 . 1 2 . it*ii 1 4 . imm 1 5 . 1 

6. ft*^i 7 4b^J:t/if*iIi 8>stj^;>Ii]9 4^J:t/lli 

1 {t^^m(Dmmm(Dmi'fmm:(Dm 3 (D'mmMm(Dm^ 

#§<h \.xm^{tM^^<ji^y'^m^^M'&mm^^E,mm 
f&ti.fzm^(Dm'^mm^yr^\^x\^^^t-. mmm±M^ 
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[0 0 7 0] ^M?Ey<^^y2 2it. ■^tL^'nK^^tiP^ 

2 2 b ^*L. ^-^mt^m^^ 2 2a (i^n-eixi^i'^D y 
K2 3(Cii*S^tl. '7 K2 3 coffi^E^MJiii^ii 
(D^'i^^-^S 1 Jid^^ @:^$ixfc:Rf^t^t;^^^— 8 SCO 

:y K2 3co*T*SSorp1(^. f^iai-'S^l io 

[0 0 7 1 ] ?t^^6. #*^/</U:7^' 2 2 CO plKSfit^ 2 2 
a i:@^^»^2 2 btcif^. HK^ffi^g 1, 9 2 

[0 0 7 2] ii^g^-^ 8 1 corm^^m:imrmmiU s 

1 4 tc.i^-r J: 9 t::is^s^-& 8 1 (DTmi^itm'^mmm s s 

[0 0 7 3] mifBEi^ 8 3 (Dm^^^mc. -^mmi 20 

ki, 2 4 k 2 ^^-r^ t>o;6^^^{^^m#8 3(c^i:3s•t- 
[0 0 7 4] Plibat^f 2 4 fi. D :y K 2 3 trffl 

m'^^^^m'^m^m^^^. t^^m^^^^ y k2 3i::^i- 

[0 0 7 51 ^{t3^g*4 8 SO^jaffiT^^oT. I^TKaS 
t;f2 4C0±gPl;iR1^t^g^'lL^3 0 a;553^^$tLTj^*9. R 
f^:K«^ll^ 3 0a <7:)^/l®t;i(ii^|'^SAfflm^^^^ 3 2 30 

a i)^^^m^f\^X\^^o 

[0 0 7 6] !E(-. m'^mmM 8 3 dWi-^ RfSi|^^>6 

3 0a ^nm'^^T^mnm^mu 32a ^t/tc^i^^g 
#8 3('c:fr-rsRf]^^i^'(i^3 1 ^^xim'^^xWi'mM^ 

^^3 2 b^SHi-^ir^t-i. itf'^ilgSftS 3^tt:^f^ 

{c^^-r v'^mz.'t^fz.^<o^'&m^2 5. flrf*e^(::ft 

R1^2 5 a Rtij2 5 a (7)(^i^^f5^r^* L. i^l^S^g 

tt8 3 ^;^^-f KprHgt::S:i^i-6^2 5 b, 2 5c^^fb 

[0 0 7 7] ^ LT. @^g|5>f;f 2 SOf^aST'feoT. ^ 40 

2 5b fC(iSB**:fi§{-BS^lDi 3 0 c k ^^-f 5^14 
R«3 0 c 7!i^[l^$tt. X^ttRffi3 0 c cbRff 2 5 a 
OO^S^-r-S^JB^'efooT. Rta2 5 a (7)f^;i®tCRff$y 
^y<f^(Oi^^m'^2 9 a 7!i5@.^^;h.Tl/>5o 
7lc^«vK^2 9 a fi, $4:^[^(;)(^iffi[S;6^'^tl>^'tLN<?^i:. 
S-tltC.^^^nTt t,0-T;^^5o 7lc>:A.5^q5- 2 9 a 
(50$l&:^f^<50-^ffiJcaSS:L. Rfg 2 5 a OF^/lffitC. R 

iff^y >^^^T'fooTtt:&[^~«®(c:p^?IS3 0 b k^^ 
V:/3 0 b;^^@^$fbTV^5o 
[0 0 7 8] Z.<r>X.o\^. ^ItRt^S 0 c so 
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2 9a^. ^tty>^i/3 0bar. pr»W2 4([:. Riti 
tt0^^^3 0 a(cj:i9. lS:Affi'MMlHl£S3 0^1lf^Ltv> 

[0 0 7 9 ] ^<^a^m#8 3(7:)^ilET*foo 

■5riba5t>^2 4(OTSFI5(::Rf§tt^'L^3 i a;5^3g«$n 

T^o^). Rf^t^^^(1^3 1 a(7)^jlffi(C{iMScffl»{'^t;^ 
:F#^3 2 b Ti^if^^^tbTl/^^o 
[0 0 8 0] 2 5(50rtgl5"r^'fco-C. ^2 5c{^ 

(l^Kffi^*{iSt:ie5?lffi3 1 c k<S:=r"r^«ttR«3 i 

c T^^O^^tb. XattR«3 1 c <l:Rfg2 5 aO^^-r 
^a5^-t:fcoT. RfS 2 5 a<7)rtil®(CR?f$U V-^^^i^^T) 
^A«^2 9 b;65I§^^t^-CU^^o 

[0 0 8 1 ] :i <om't<r>i^^m^ 2 9 b Wy5^(r>n 
X. Sfta!co^>\®^2 9 aOOSS^i: *9||1 co#'t±att2 

;5'2 9 a (O^^EffiScO/^^i/^t3CO^ffl^/^^o 3^. ^^^^ 
:H2 9 bcOW:^f^<7)— Rfa2 5aCOrtil 

b k^^-r^ff^'tty >'i/3 1 b;5^@«^^ri/^^o 

[0 0 8 2] attRtg3 1 c c^r. 7l<>^^^ 

2 9 b . ^'14 y 3 1 b ,^ . nm^tm 2 At. Rif 

4^g^/il>3 1 a 0 . B^S$CfflW^[HlS& 3 l ^tS/SLTV^ 

[0083] ^25c coiss <t . m^mmM s a ^/^^^m 
(D?*'ita5W2 8/55gais^nTv^^o 

[0084] ^25c (n^m^. — ffia5{ffl(-ofi*^^-r 

5111 «7:>RffSl5W8 Atm^^l^^i'^^^-f'^V-rv hlci*9 

H^^tt. Rt^m>t8 4(7)[^il«t^tl-iSa5aiJ{Ci£^^ 

-r^%2<r:>V\W\m^^^tm?<^^. R1^a5$t8 6co^ 
-a^^n. CtitviJ: «9 RfSm't8 4 <b 8 6(Ora;6^!i:e$tb 

[0 0 8 5] -ir. ^{^^gB*4 8 3 (Om^m%X^-:> 
T. R1^m^8 6 0i^l{RiJtC-^tl)R:ffi9 3;)^. #>lL^{C/+L 
ra^-f-^ct 9t:iKail^^nTl'^5, pT»!jR«9 40 

±si:Rfsm4-8 6(7:)ieffi^corBiT'fco-c. js^t^att 

8 3(O^1^JHM{C#^f^:f3i0iJx.tf 2^60#^^Stf:Ja2 7 
a. 2 7 b;!i-6^f-5m2 605*ttgl5tt2 7;5iSidiS:$nTl.^ 

[0 0 8 6] Rfsas^fs 6(Z)TWfflr**>or. i^sffliic 

ihi^y >'i/9 4;i>5jf A^tV. il:i?)y >i/9 4 0^jlfti|{C 

Ztif^i: *9ih*^y V^'9 4 <^R{i5gi5«8 6;?>^@:^^ 
tLTi/^-So ^Lr. ihi^y >'i5^ 9 4 t^SjRtS 9 3 COT 
StT^PplT-fooT. ^{-^^gttS 3 60^i^ftiHc#5^l5*i:Ja{^') 
X.li' 2^^(7:)#^S(^t3t2 8 a . 2 8 b;5^jb^.^5|g3<D^ 
-1495^^2 8;6>iaS§:$nTi/^'5a 
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[0 0 8 7] [g^Sf5M2 5li. '^W]MU2 4^m^±T 
D :y K 2 3 nr©jgf5*t 2 4 LT nXifj^tt^ 2 2a 

[0 0 8 8] ^2 c/:)#ttg[5$t 2 7 fi. «T»3g(5M 2 4 ^@ 

^&W4'2 5icn}^xnmmm^2 2 a^m^mm^2 2 

b fj^hmi'm^T:^\:iHm^ ^ J: ^ {cfj:^ri^^o MS 

(^m^m^ 2 8 fi. ^thnm 2 a ^m-^tm 2 5 {c>rt l 

X^mm^^2 2 a ^[§^^M^2 2 b{Cjf U^tt^:;^ 10 

[0 0 8 9] ^3 cO^+tgPW 2 8 ft ^Sbm-t 2 4 CO:x h 

^ — ^'^^f)^h]±M^f\^^<0'X:\ m 9 t:i^ol/>T?t. ^3 
<7:)^^ittgfS#2 8fig^ftl?"5JiibS|3*t2 4 ^Cfiiil^T^/^/^ 
7k>:\^:e"2 9 a , 2 9 b ft. "pT9ba5*t 2 4 ^(§^35 

[0 0 9 0] fiAil^lSmS^g 3 0 ft. 22a 
/j^[ll;^i*^i-7-2 2 b ^::aigLTr^P^^;e)^SALrv^5ffl|J 
-Cfl. |g^a5«-2 5fC>ftLr Rr»lM«T-2 2 a .^IH^J^ 

^!fe~7- 2 2b {Clf \^\-^\^ ^-)j^\^jK!Km:^ 29aCONS^ 20 
®<:0^i^l^c7:)a3l5-r5Pi^^!® 3 Oak, 3 0 b k "CP^^I 

COPi^^lS 30ak, 30bk {:i:^oV ^r ^ 2 9 a ^:l 

[0 0 9 1] igi 1 Oft. m^M^^mm.'t^^mt^Wid:^ 

m-^<7:>m^t-JjH [A/m] ^^^^^B [T] (Dm^. 

[0 0 9 2] Hi u:l*3v^T. mmmmuiBji&s ift. 30 
^ftigfti^ 2 2a ^m'^mni'^ 22b ^-hmrixmrn^ 

^2 2 a ^^mmmni^2 2b x K^m'r:^m{c^^m^ 2 
9 b<DNs-m(Dm^co'ii.M^^m^ms 1 a 31 
b k-cp^5iL. mijkmmm.iB}m3 i(DNs-m(Df^&^m 

[0 0 9 3] ^mUU 2 4 (::^f:^ifAcj*ft«a:H#« 3 

2a, 3 2 bft. i^AmmniBims o:^r6XzfmMcmm'^ 
[0 0 9 4] ^tz. i^Ammnmm s o^^ummkm 40 

MESS 3 1 tC^oV^TN SZH^COg^^l® 3 Oak, 3 0b 
k. 31ak, 31bk (TDgfiS;^^ pTK^W 2 4 colft < 

[0 0 9 5] Mivl. 1 2 t^jb^V^T. mi(OW'i^m^2 
e(Di'^m{cX^m'F^y K2 3 "11*^51^2 4icifm 

:£a«'2 5;o^b^Km4-2 4{z.i'^m'r^Rt)^F k 2. 

m3c7)^^-t^g(5M2 ScDf^^tdJ: ^ m^UU 2 5 ^.t^)^^)^! 
tbgP*^ 2 4tCf^ffif 5^;^^F k 3. 7l<Aa^2 9a, so 
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2 9 bt::J:5@:^a5tt5;^^b"^l*g[5«2 4--oeS?|;^^ 
FmchLT. "^ibatt 2 4cO-pril3|g|l|f^tC43V>T. Fk 
(=Fkl+Fk2 + Fk3) (D^it^'ltt F mCD^it 

^^t^m^i^K. mmm-t^ALx\^-^mx{t.. pk 

<Fm. mm^^^^mtkLX^^^mXit. Fk>Fm^/^ 

^ . Pfl^;^ ^ s A L T 1/ ^ ^ iftij :io J; xim m^^^^ mucLx^^ 
^mx\ F k tFm(Dm^K ^W}nu:^i:xf^W}mm^ 

[0 0 9 6] diK. ms<D'mmMm(DY^m\cm\^x. m 

X7KAM^2 9 a (DNSIlffiO®^!® 3 Oak, 3 0b 

kX2m(Dt^xm\ i.xm i (Dw\^m^2 ^:^x,rjm2 
(ow\^m^2 7 (DMc^i^xwcx^m^mnf^o 
[0 0 9 7] es^i©3 0 a k, 3 0 b k (Dmmtm\tm 

LV^(7)-r^ N sz:St7)5S^I® 3 0 a k, 30bk(7:)a^ 

-g^. 2o(7)Pi^5l® 3 0 a k, 3 0 b kfc:J:^;^^S^;;c|5S 

i'^m-r^o NS^>t^(DeS^|®3 0 a k, 3 0b 

k (Dm^^m^TKAm^ 2 9 /cftt-r^mi&foF^^&^'^.cT^a: 
mi ox\±ai.^:iS:m(Di>ikmx^^o -^-^-r:^ 

[0 0 9 8 ] (g]9t^MoT. P^5i®3 0 a k, 30bk 
;6'^iSo^.^fc^.{«l^^^mB^^#i^3 2a, 32bt::J:^^ 

<^ ::67)^. mnmm:iX^mm->j^-fj:<iiox.hthxim 

[0 0 9 9] [Ell uc:^ov^r. r?^w^:^>M3^^tLrv^-5^IIi 

r-t. mMm^m^s i{z.^\,^x^Am^2 9 b(DN 

S -^ICOP^^I® 3 1 a k, 3 1 b k-eeS^I UTMJ^t^t^J 
€r^ilf-r^o m^ms 1 a k., 3 1b kt^S^/j^af^^ 

J: ^ ;^ * A PS f c ^ ^ ffl i- 5 o 
[0100] 111 1 2 fz:;*Dl NT. *A^^ 29a, 29b 
{:i^^m'^UU2 5yj-(b'^W}UU2 4--^(D^R^\tl^Fm 

[0101] n 9 J: t/D 1 1 [::^ol^T. mi'fmm^^ 

ms 2;^5*^AfflWm(E]Sg3 0*$J:t/BflSicmy^m[E]S&3 1 

(Dmti^mm'r^::.tx\ mr^^^mmmmx^ u 

T.mm.lB}m3 0, 3 1 OgP5>^teALfc:l]l 3:JoJ:l/ 

mi 4^m\^^xtm-t^o mi 3^m\^^xmMmi'f^m. 

[0102] (1113 (a) iz.^\^^x. mmm^-i^Ai^x 

\^'^mx\ mifmm^^m3 2(Dm^ mm ^^am 
^2 9 a(Dm^ (mm) (^Ri§^-t±/cH#. mm&mtii^ 

MK.X. mi<DW'\^UU2 e:ioXrjm2(DWitMU2 7 
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^^2 2 a ^{l;^^ft*-T-2 2 b t!)^ bgt-r:^f^t^fi-f5^ L . H 

13 (b) (ctoi^^r. §IP^§5«7)P^J^rLT^^^fiiJ{c^iJit L 

/eft. j^<^m5i.^#/« 3 2 co^:^ mwc) i)-^^(Km^2 

9 b 60^^ mm t-AP^b «9 ^ 3 (7)^ttg|5*^ 2 8 

[0 10 3] :^mm^m(Dm^. mi'^mm^ 

#^3 2filo-CJ:i>;6^. a,-ft-r-<g^ .^Ji. fSi^SK^ 
>;\a^2 9 a, 2 9 ht^^mM\^^J:^^^^^^\^V\^^^'^^^ 

[0 10 A\ mi ^^my^^x^xmv^^mmir^o mi 
B(r>t)x^mnm2 A^m'&nm2 sf^^LT^ib^g* 

^2 2 a ^ll^t^^i^-2 2 b (Cjf Lfi-tt6*T^{^^i-^ 

[g]14 (b) {Z.^\.'^X. P^F^^COSALri^'SmiJt^ 
iiJitL/cm. ^(^Sai^^i^ 3 2 CO^m mm) t-iK^ 

^;5" 2 9 a \cmt> "9 m i coP'ttspw 2 e 

[0 10 5] mi 2^Cio^/^T, jS^^m«^^i»3 2(CJ: 
^mU.\^f^^lKm^2 9l::J:^^^a*t2 5;0^6^«jg|i 

It 2 4--<50Pi^^l;':?^Fm+ (—.'^.m/^) ioJ:t>'Fm- 

«iiai^(^:fo^V^r . Fk (=Fkl+Fk2 + Fk3) <D 

mm^t ^m(Dmtm\tt^mm\^\^'^<ox\ m'^mm 

^\CX^mil(r)m\:.'^^'Prxx (=Fm±-Fm) filBg-^ 

[0 10 6] ^fz. mi o^^ljov^T. ^T^mm^m^^ 

SSOak, 30bk. 31ak, 3 1bk (DgSB;6^^ 
®ja5W2 4(7)Sj< :;^f^(c:S§@tA7t^H-ffia^-r6 LTtS;* 
Lru^^cr)-r^ ifiS^rX^ L/cN S-®<7>Pi^?lffi<50rp1T* 

-So 

[0 10 7] N S --l^coPii?|®(7)ae7i^— &LTitfeA/'e 

i.^s^'g' (A = o) \z):t^x^^\^^mMm^\tim'^m't 

7!)^V^^9P^?l®<b^ioU (3 0 a k <i: 3 0 b k) (3 1a 
k ^ 3 1 b k) iimih^oX\^^^'^m\z.fj:h^ 
[0 10 81 OSi/^;^ h n T-l)-|-5^4^jSft 

•«b^o+5^/j:^Dit^^mT'#. nszLm<omm (3 0 

ak<i:30bk) (31ak<t31bk) Ofig^Sg 



[0 10 9] ^/c. 1] 1 2{ciov>T. ^r^sg^sgAtr 

i.^'Sfl'lT'li. Fk<FmCO;bF^^^^4Cil9. SAttflg^li 

SL. r^P^tl7)^Ffl:feLTl/^^®)r't3. F k >Fm<7);f7P^ 

^Mifz.f^\1^(om'&Mmf:>^f)*^. F k ^ FmC>^;!)^^ 

[0 1 1 01 y!fimmmm\^xn\^. ^-r. 01 olc*>v^ 
mmm-^x\.x\^^^m\^\^. iiiopttasW2 6 

com7^::^:ff^^®]S^iT-2 2 a tm'^mf&'=^2 2 b ^(7)Fb1 

6^ ^ + fc 1 1 ;^ <7) r\ 

[ 0 1 1 1 1 ^xmmmM^ 3 0 i)^iK!Km^ 2 9 a t7)N 

SZHlc?)Pii?IS3 Oak, 3 0b \iX2mcOf}X^M\\^ 

20 1 ow±aM2 Q(DMc^\.x^X'^M^mn^^ 
(DX\ Mm^jiTK^M^ 2 9 ^^hmitx^ ho m^mm^R 

^Ifj^'^'^^m^J^m-^. 2oCOPiJ?|® 3 0 a k, 30bk(^ 

J:ht}^&:kmic:imi!bXi'^m^^h:it^'-X^h^K N 
Sr<^(7:)P^?|® 3 Oak, 3 0 b k (Dm^^&i-^^^B. 

:e2 9 a ycn-t-r'^Miafpr?s*6.'^>(7^a5f§^.^t7)T\ mi'fmm 
±t < i^ffl i.xmMcmm^^wn^^^'^K i^^-r;^f^ic 

30 [0 1121 ^fc. mi i{cio\^^x. mmm^^^mncLx 

^<Dmm^tc{tmW}^^u^m\^^x\^^h(DX\ mm\znh 

m-::>hhm^y.±com'^:h^-ttih>^^m^-^ho mikmm^ 

(H]gg3 1 ?!i^*AK^2 9 b(7:)^:^^PSLT. NS-ffi 
C0P^?lffi3 1ak, 3 1 h kXm'PT:^\CvS.^\l.xmik 

^m^im\^x\^^h(DX\ :z(Dmt}^m'^mm^mB3 

2xmni^fcmi<at^hm^±(o:h^mi^x^ ho 

[0 1131 f^;6^V^^9P^?|ffi^'4oL (3 0 a k 

<h30bk) (31ak<h31bk) ^^l^Sg^Ar-^i^-g- 

40 ^x\^^hwm\^x^. ■^W}m^2 4fimtiti&m:xh. 
]^^^^^i^mmm\:h^^'^m-rh(Dx\ m^^'^W}n^2 
4 ^m<^xm:f)''rtcib(Dm'^t^^^B,'-(:^ ho 

(0 1 14] NSZ.m\ci:hiS(om^\t}t. NS r.m(o 

(30ak^30bk) (31ak<l:31bk) 

-i:^^^^xm^^L^j:\^^m'ft}^nhZ t^^^X^ h<DX\ 

ho 

[0 1 15] ^/c, mi 2{cioi.^T. ■5Tai)SiiW4oo'5Tit} 
50 iBllF^lC:^ol/^T. Fk (=Fkl+Fk2 + Fk3)(7:) 
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^mmS 2{Zj:^m^(D^it';^AFm (-Fm±-F 

[0 116] m'^mm^w^s 2{::^^m^2 9^mm 

[0 1171 <m4<Dmm(Dmm m^mi o^^nm 
^misMJt^) >mi 5i^:$:mm(Dmm^(Dm'fmm(7:> 
m 4 (Dmm(Dmm(Dmnm^(Dmmmf$.mxh^o m 1 
5 c-Y) nRAm(o^w:m^^\^. mi 5 i^mm^ 
(oi}t^M^^irmxh^. ~^(Dm%m^4 3 

x\ mi^<o^Ammu\Bim 3 0 tmikmmkm^3 1 ^ 

mfii xh^(D xmm o 20 

[0118] fiiMiHisg 4 3 mi 5 itZTjk-rx 0 m 

mm (^—1^) 4 3 a t^(Km^4 2 a:^^(b^j:^m& 

m^4 3^mz.m^t^4 5 a (:zthtm^mm^mm4 5 
bi<z.xK)m'fmm^'r^^io'h-^W}m^4 5) n^htji^x 

[0 11 9] mmm {^-^) 43 a\^. \^m^xt- 

th^WA\:^\h\m\Z.m^l.fcm^m4 3 a j , 4 3 a 

^tt^'tL^UrVN^o 30 

[0 12 0] 7l<:^^^:5'4 2 a fi. fit'tt#^44 3 a (Dp^M 

[0121] -^T. f^->iL>4 5 a f^Rf^^TfooT. Bltt 

®(--^tt-€^neS?l® 4 5 a j , 4 5 a k ^"tiX^tl^l. 40 
T^^5o ^'C^4 5 aOO#,«iR|fl^4 5 g dm^f^S^^E 

^^4 5 b/j5iais:^n. :LtL\cx.K^m'^mM^irfj:i:>^ 

[0 12 2] mj^^(Dm'^m^ t-^mm^ 4 ^(Dm\^^x\ 

■^!KM^ 4 2 aCDohSW^i)^^^ pTlij^P^^ 4 5 O nJgjtSffl 
(®ttW44 3 a (DWL^m4 3 a j <!: 4 3 a k C»ggSt) 

p^(nm^xm'L^4 5 a oNi^5-r/j:^^jsf^mFH^^«/* 
i"5t^f'^m^i^#ir^4 5 b ^w^m-th:it{zx ^%hth 

[0 1 2 3] mi 5 (-f ) coSAttSi(c::fcl^T. so 
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mMm^4 m^wm4 3 a (Dm.^\^4 3 a j r-pij 

^l1-5J:9tCLTio'9. eS^lffi4 5 a j fi^:^/j^^^tl^c^ 

[0 12 4] [D15 (n) (7:)ftAi^^pJ/j^ib^>L^^ 

ift L7cf4g^:::^ol^r. 4 3 (i. B55IS4 3 a j 

7i^8tn6/J^ 7KlKm^4 2 a ^OS^1^7)3l:y v^^[U 2 a' 
t^J: '9P^^|[Sl4 5 a k^Pi^^lt-^Jz^t'iPfiJc^nXl^ 

[0 12 5] mib or^st^^sg{ciao'i/>/c{ig(c: 

:foV^T. m%^^4 3(i®?IS4 3 a j fcgtttTl/ ^ 
:*:>!\<^^4 2 a COS^^(Drn :y ^xjfp 4 2 a'' tCj: "9 

eS?liS4 5 a j ^PiJ^I-r^ J: 9 tct^;S;^:t^rv^§, 

[0 1 2 6] Ul 5 {=-) OP^^^t^ti(CioV^T. a^^lHl 
£§4 3(1. mmm4 3 a COTffilJ(7:)B5?|cS4 3 a kX^ 

^\ir^Xo{z.l.xi6^ . m^m4 5 a ki^m-^tm^fj: 

[0 12 7] ^hiZ.^ mn.{B]^4 3(D^^^m4 3 a ] t 
^R^m4 5 a k 3£r/tvltjS^|ffi4 3 a k (hPii?|®4 5 a j 

(1 ti^'ti§^mf)*>=f-M x\ :i tt ^ CO Pii ? I s coPbI is^'C^ 4 

5 a tm'^mm^mm4 5 b;^^^/^5igi^aa^. -t^^ 

[0 12 8] ^f;:. m4<7:>mmmm<Di'Fm{z.m\^x. m 
1 s-^mi e^m\^^xm.mi-^o mi5<D^iKm^4 2 

a (DSm(D^yiy^\^4 2 a' , 4 2 a '' 75^ Wfljtjgp^^ 4 5 

•^^ztx\ m'^m^<Dn^xw±'r^-tfj:<. 

[ 0 1 2 9 ] (El 1 6 {CTsk-tX b 7l<AflS^4 2 a 
yl>^42a' . 4 2 a 'Wc J: ^9 # b tb^fi^;^ F mfi>^ 

^(7:)^;^/Fm(::. 4 5 b ^ i^^C>4 5 a ^^/^ 

'm\^^^^z.t.x\ :^v^-^^m\^^\^^xm'^t^'k% 

7DZ.ti)-X^7^, 

[ 0 1 3 0 ] U 1 5 (DVkXm&^^^^-'X . jSftS 

^l^^#l^4 5 b{Ciimt-5 i:. t9S^'i:^4 5 a(D 

fT:"®?!® 4 3 a k {C^l/^r*AfiM^4 2 a CON^^{Cj:o 
T?f^;S^;h.^N^^i:7i5S^LTprib?fW4 5 ;iS|g]4iTfti| 

[0131] :mf^J: f9±ffiiJC7)®?|®4 3 a k i:»'(1^4 

5 a (7:)${i;^f^^gf^cDR^;^(iv^^f::fg;T-r'5;6^ Hi 5 
(n) coj: 9tci§:A#:fig;6^ibW»jatt4 5^^^/>L^K]L 
7c{5:EtC:fcl^r. 7kAa^^4 2 a (T^rt/HmiJtOS^^clr, 
itm®^#^4 5 btc:J: 0 Tft'IOfS5|ffi4 5 a k T'jfi^^ 

[0132] LT. 1 5 (^^) coBI^$^:K:tJ^c^o^^ 
7^c^S:®^C:^d^^T. e5?ltS4 5 a j T7ki!\®:5-4 2 atCj: 
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[0 1 3 3] m 5 (:^) COmiffcPlfC^ol^^r. TfflJCQ 

p^?iS4 3 a kT^'7i<^^^4 2 a {z^^nmtmv^nM 

[ 0 1 3 4] m4(7:)^jteff^riltcJ:ixil\ EHetc^-tJ: 

[0 13 5] <m5(omm(Dmm m^mi o. is^ii 
1 3fc>c+is) >[§]i 7 it^^m(Dmm^(om'^mSi(om 

o(7:>^^m[h]s§4 8 '(:mj^(D^Ammm.m^ sot r^nm 

[0 13 6] F^MtH]Sg4 8{^. mi TiZ^^-rX 9\Z. ^ 
yhn^^lDE4 8 a k Rfi)*fe(7:)^ 1 (Drnm^A 8 

a mmm4 s a <D\Hmm(D^iji^(Dm£^^mz 

Sti^s*a^i^/c^{S^^c07k^i^:H4 7 a i:, 7l<>I\a^ 

4 7 a (D\^mmizm^^tif;iFim^xh^x^mm<Dm 

f^^Hfc::^yi>^^4 7 ^ ^ ^ 2 CO^ttW^M- 4 7 30 
[0137] fiEtt*^t44 7 a COP^ljijilliT'^o Tj^ 

[0138] mi 7C0BSm[Hl£§4 8 t^iol^T. N S "11 

coil ^sffi;6^$*'iL^5 0 a tm'fmm^mi^^ obf)^h^j: 

[0139][1]17 {^) (DRA'^mJ^^^^'X. m%\B} 
!^4 8fi. Pii?lffi4 8 a j , 4 8 a k T'PiJ^li-^ <t 9 

LT:^oO . 3^efi?l® 5 0 a j , 5 0 a k (:iB^:^7!>^^^itbi^^ 

'i^x^^m:^m:imm{^tcwmtt^'ox\^^^o 

(0 140111117 (D) (^PSSc<^fli(Cfiol/>yhffiStC 

^^[H]Sg4 8 flP^?IS4 8 a j /i)'^ ^ T^cgtHT 1/ ^ 
Kttt«44 7 bCOS^^CO:^!.;/ v;^gj54 7 b ' {CX^ 50 



Pii^l® 5 0 a j *s®:?l^tLS J: 9{-«J*^tL•CV^5o 

[0141] gi 1 7 (^^) (omM'^WAz^^'x. m^\B] 

Sg4 8(i. fa?l®4 8 a k T'^i^^l f ^ J: 9 UT^S *} 
?|ffi5 0 a kfimig;^>^ffltV>t<iiii-t5J: 

(0 1 4 2] SIM[HlSg4 8(7)2ocOPi^^|®4 8 a j , 5 

0 a k <t , eg^l® 48ak, 50aji: tiiSg^^^^P.i 

[0 14 3] mc. m5(ommmm(Dmm^<Dm'^B& 
(DiiFm{cmLx. mi 7-^)1 s^m\^^xmm'r^o m 

1 7(D^fKm^4 7 a (D SmitCX ^ m&Un 4 7 btD^ 

yi^n4 7b' {cmf^^ti^sm^^^nw^m^^ ocD^m 

[0 1 4 4] m 1 8{C^irX :^yiy^4 7 b ' 

[ 0 1 4 5 ] 1 7 (osAiKffir'fi. m'^nm^ 

0 b {;ia«U/jrv^^. ^R^m4 S a k:feJ:t/a'L^ 
5 0 a 0$4:*^f^«Mic^PS?l® 5 0 a k c7) 2 ® CO^^V 

xmw^x^^^^ mi 7 (^) (7)g:A4^ffi/^/^^. j^f^w 
m^mm^ obk^mnrT^t. p^^i®4 s a kr^^a 

;6-4 7 a {^J:^Nl^li:^f^tt^^#^5 0 btc J:6Nffi 
;6^'R^L. 5S?|ffi5 0 a kT-*^a^^4 7 aiCct^Sl^ 

<t^{^fl;«^#^5 0 b{cJ:^s^^;65^^LT. -eiKas 

[0 14 6] PS?I®4 8 a k *d J: Ij^Pj^l ® 5 0 a k ^7)R 

^;^ti^^t-®T-r'5;6^> Hi 7 (n) (omWi'^m\z^i& 
-^V^7cf£gt;i*3l^T. 5 0 a kXfK!Km:^4 7 a 

5 O^^^d + TW^^^IiA^tb^o 

[0147] mi 7 (^n) (Dr?li*«:Slt^:ib^V^T. P^^l® 

4 9a yiXM(Km^4 9 a tc: i § N« d: 

5 0 b\z,xhsmi)m^\\^x^wsm^^oi)^mm^m\z. 
[01481^5 (ommmmk^xrik-f. m i s {^^-tx 

^x^mx\-^i^^fmnti^m^x^^(ox\ 7^ 

h n-:^/5^ft < SA0#c7:)^^^>*Dj±:^:^^:;^c#i/^±JF$coX^ 

[0 14 9] t^^. m \ ^mimx 7x\'t. mmMn4 

3, 4 8 ^'S.Hi-'5^^(-oi^r(i7FLTV^/^i^7!>^ ^ 
1 3.XJ^[il 1 4\Z^^-fX 9^<^RftJ 2 5 
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a. ^2 5 b, 2 5 c;!)^^^e^^^^|^tt5ct ^f^LT 
[0150] 

m?^^(o^A'j^m^^^irm^mo io 

Ho 

im?] ^mm(Dm2(Dmmwm(7)m:^mf&xhox. 

m9] :^^m(Dm3(D'mmmm<Dm^mf&xh-ox. 
[ia 1- 0 ] m9 (D^Ammm,mnjLm^mmm%m^(D 

r. m?:^m(DmiA'^m^^^w\^mo 30 

[0 12] m^^Xfm 1 1 (D^»^^0O^Kl^^:y h(7) 

[H] 1 3 ] gi 9^1/1] 1 1 (D'mmmM(Dmi&mm^m 
[m 1 4 ] msiSLXim 1 1 o^»^sicosA«jfmp>^ 

Ho 

[Hi 7] :$:f§tj^(7:)^5(7^^JSff$l^.(7:)^M[H]3S(7)X;z^« 

[Hi 8] Hi 7 (Dm 5 (Dm:mmm(D-^W}^=^ hco:^ 
[H 1 9 ] mM(DM^ L.^m^(D~~m^fjk'tnyAm^ 

Ho 

[H2 0] Hi 9(7:)mi'^mm(D-m^^.-tmumo 
0 1 ■■'M^mm 

I'-mirmm so 
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1 '■-m'^nm 

2 a •■• Pl®]j^tt^ 

2 b-@^mtt^ 



m 1 o5^tta5*t 



3- 
4 ■ 
5 
6 

7" 
8" 
9-- 
1 0 

10a -'^xmm'fmm^m'i 

I 0 b-mikmmi'fmm^m». 

I I -m2(D^^^uu 

1 2 a t: Vi/ 
1 3 h ^'/UV 
1 3 a-'-y 

1 4---^3cO#'|4g^W 

2 2a pIKlSfii-T- 

2 2 h-m'^mm.^ 

2 3--j^^>^a :y K 
2 4--pT®jg|5+^ 
2 5---(lj^^^;f 
2 5a •■•Rf^ 
2 5 b---^ 
2 5c •••^ 

2 6---^ 1 CO^m^f^^t 
2 7---^2(7)#t4a5«- 
2 8 --m3(7)5^tt?(5W 
2 9a ■•■*Afi^^ 
2 9b ••■7l<A^^ 

2 9 --7l<AfiE:H 

3 0 a---Rfg4;^i^.L> 
3 0c •••m4R« 

3 0b •■•fi^tty ^^^^ 
3 O-SAffiija^lHlgS 
3 1 a--Rffit^iie^iL> 
3 1 c ••-a+4R*5 

3 1 b- -a^tty 

3 i-- g|;Bcffl^m[B]^ 

3 2a -^T^mm'^nm^mm 
3 2 b---r^mffli^{tm^^#.« 

3 2---Jg{^'ffl;a^ 

4 3 --a^iii£S 

4 3a '-'mmm 

4 5a ••■S^^ll^ 

4 5 h-'-m'^mm^mm^ 
4 5- - prKiajw 
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4 7a -tK^M^ 

4 7b ■■m2(Dmm^$\- 
4 7 b"-mi'^mm^ 
4 s- as^sss 

4 8a --^ICO^ttWJNf 

5 0a '--m't^ 

5 0 b -i^{^ma^#^ 
5 o-'-^muu 
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8 4 • 




8 5 • 
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